Background: Crimean-Congo hemorrhagic fever (CCHF), which is associated with a high mortality rate in the Black Sea region of Turkey, has received increasing attention. Objective: In this study, the epidemiological features, clinical and laboratory findings, treatments, and outcomes of patients diagnosed with CCHF between 2006 and 2012 based on data obtained from the Bolu Provincial Directorate of Health (BPDH) were evaluated. Methods: BPDH data were reviewed for the period between 1 January 2006 and 31 July 2012. The locations where the tick had attached to the patient, the site of the tick bite on the patient's body, the dates of tick bite and removal, and the demographic characteristics of each patient were recorded. BPDH data on the total number of tick bites, patients with confirmed CCHF, and deaths due to CCHF in Bolu Province during the study period were also evaluated. Results: A total of 46 patients with CCHF and 38 patients without CCHF but who had been bitten by ticks were admitted to the BPDH. Of the patients with CCHF, 54.3% were female. The mean age of the patients was 46.88 ± 2.05 years (range, 1-79 years). The mortality rate was 8.82%. Patients were predominantly observed in June and July. When the patients were distributed according to their occupations, the majority was houswife (48.6%), followed by animal husbandry worker (27.0%), farmer (10.8%), health worker (5.4%), and other (8.1%). The symptoms of the patients with CCHF included fatigue (60.9%), fever (60.9%), and myalgia (60.9%). Of those patients with CCHF, 41.3% were determined to have a high fever. Conclusions: The probability of developing CCHF decreased as the duration of tick attachment increased. Moreover, although the clinical presentation is important, it is not diagnostic. Physical examination and laboratory findings become more specific in later stages.
Introduction
Crimean-Congo hemorrhagic fever virus (CCHFV), which belongs to the genus Nairovirus in the family Bunyaviridae, causes severe disease in humans, with a reported mortality rate of 15-30% 1 . CrimeanCongo hemorrhagic fever (CCHF) is a viral infection obtained through a tick bite or transmitted through body fluids or the blood of domestic animals or patients with CCHF. It was previously seen in the Crimean Peninsula in 1940 2 . It is currently found in 30 countries throughout Africa, Asia, Eastern Europe, and the Middle East. Patients with CCHF are usually infected through tick bites or contact with blood, fluids, or tissues from viremic humans or other animals 3 . Patients with CCHF may develop fever, bleeding, and death. Although CCHF had been previously reported in Bulgaria, Iran, and Iraq, no case of CCHF was reported in Turkey until 2002 [4] [5] [6] . PubMed CCHF emerged first in Tokat and Sivas and subsequently spread to other areas 7 . Following a district epidemic in Turkey in 2004, the disease was identified as CCHF by laboratory confirmation, and several reports have since been published 8 . The first case in Bolu, Turkey, was detected in 2008.
Bolu Province, which covers 1.015% of the area of Turkey (8, 276 km² [827,600 ha]), is located in the western Black Sea region. Approximately 18% of the Province is comprised of agricultural land.
Forest covers 59% of the Province; this represents 2.55% of the total forest area in Turkey. A total of 15% of the Province is covered with meadows and pastures. The remaining 8% of the Province is comprised of nonagricultural lands. The average altitude of the Province is 1,000 m,while the altitude of the city center is around 725 m 9 . Animal husbandry is common in Bolu. The leather industry is also important; leather is first processed in Gerede, a town in Bolu. It is believed that ticks carrying CCHFV arrive in Bolu via the leather industry then spread to regions where animal husbandry is common. This hypothesis is supported by the fact that patients presenting with symptoms of CCHF are mostly found in the Gerede region, where leather is the dominant industry (figure 1).
In this study, patients who presented with a history of tick bites and in whom viral DNA and/or antibody responses had been investigated with a prediagnosis of CCHF were retrospectively evaluated from the records of the Bolu Provincial Directorate of Health (BPDH). The aim of this study was to compare the presenting symptoms, physical examination findings, laboratory results, and treatment protocols of patients with CCHF with those of CCHF-negative individuals. [28 February 2012] ). BPDH data were reviewed for patients with confirmed tick attachment and who had been diagnosed with CCHF by blood testing between 1 January 2006 and 31 July 2012.
A total of 12,637 individuals with a history of tick bites or tick contact were found in our region between 2006 and 2012. Among these individuals, the number of patients who were investigated for viral DNA and/or an antibody response with a prediagnosis of CCHF was not known. However, 82 of the individuals whose blood samples were evaluated were considered positive. Data from 46 of these 82 patients and from 38 negative individuals were obtained. These 38 individuals served as the control group.
For the patient and control groups, tick bite data, including clinical, laboratory, and epidemiological findings compatible with CCHF, had been originally recorded on Turkish Ministry of Health surveillance forms. Based on this notification system, epidemiological data were collected, beginning on 1 January 2006, using the standard case reporting forms developed by the CCHF scientific committee. All data were recorded from forms prepared by the Communicable Diseases Department of the BPDH. In the case of missing patient information, contact was established with the appropriate city health directorate, and the required information was obtained.
Case /L) and/or leukopenia (white blood cell count of < 4 × 10 9 /L) with elevated levels of alanine aminotransferase, aspartate aminotransferase, lactate dehydrogenase (LDH), and creatine phosphokinase (CK).
All serum samples were analyzed by the Virology Laboratory of the Refik Saydam Hygiene Center. Patient serum samples were tested for anti-CCHF IgM and IgG antibodies by ELISA. The presence of CCHFV RNA was examined by RT-PCR, and direct sequence analysis was performed in these centers.
Statistical analyses were conducted using the Statistical Package for the Social Sciences version 17.0 for Windows (SPSS, Inc., Chicago, IL, USA). Mean comparisons for continuous variables were performed using independent-group t-tests. Proportion comparisons for categorical variables were performed using chi-square tests, although Fisher's exact test was used when data were sparse. P-values < 0.05 were deemed statistically significant.
Results
According to BPDH records, the numbers of tick bites and contacts increased over time (table 1) . Among the patients in this study, 45.7% were male and 54.3% were female. The mean age of the patients was 46.88 ± 2.05 years (range, 1-79 years). No comparisons could be made between the groups because no data were available regarding age or sex. Patients with tick bites presented an average of 2.8 days after finding the ticks. For both groups, numbers of housewives were higher than other professions. Only two of the patients with CCHF were health care workers. Of these patients one exited and the other survived. The survived one had histories of both tick bite and contact with CCHF patient but the exited one didn't have any histories of contacts with ticks, animals or any CCHF patients. Nine of the patients and seven of the controls didn't give any information about their professions. No statistically significant difference was found between the groups according to professions. Among the patients, the number of people living in rural areas were higher. It was detected that the patients frequently admitted in June and July and the control group frequently admitted in July and August. No significant difference was found between the patients' group and the control group according to admitting month (p>0.05) (figure 2). Data regarding the risk factors of the groups (tick bite or tick contact, involvement in animal husbandry or farming, contact with the body fluid of a patient with CCHF or working in a laboratory, and individuals with similar complaints in the proximity of a patient with CCHF) are shown in table 2. A significant difference was found between the groups in terms of risk factors (p < 0.05). A total of 32 patients had a history of a tick bite, and 14 did not. Of these 32 patients, 30 also had a history of at least one incident of contact with animals or patients or visiting/living in a rural area. A total of 11 of the 14 patients with no history of tick bites had a history of contact with animals. The remaining three patients had a history of visiting rural areas. In 4 of the 32 patients with a history of tick bites, their symptoms began before tick contact; thus, their symptoms were probably dependent on other factors. The number of patients with a history of contact with animals or animal blood was significantly higher than that in the control group (p < 0.05). The number of patients with a history of tick bites was higher than that in the control group, but the difference was not statistically significant (p > 0.05) (table 2).
The most common complaints in the patient group were fatigue (84.8%), fever (60.9%), myalgia (60.9%), headache (56.5%), and nausea (50%). In descending order of frequency, vomiting, diarrhea, and abdominal pain were observed. The numbers of patients with headache or diarrhea were significantly higher than in the control group (p < 0.05).
Complaints such as fever, myalgia, or fatigue were more frequent in patients with CCHF, but the differences were not significant (p > 0.05). One of the patients had no complaints. Three of the controls had no clinical or laboratory findings, but they were investigated because of their histories of visiting rural areas or being in the vicinity of affected patients (table  3) . Among the physical examination findings, only hypotension was significantly more frequent in the patients than in the controls (p < 0.05) (table 3). 15 . After the numbers of tick contacts and cases peaked, increased awarenessamong healthcare workers and society is considered to be the reason for the decrease in incidence of this disease.
The numbers of male and female CCHF patients in Turkey are similar. People living in and actively working in rural areas are particularly subject to this disease. Two-thirds of patients are housewives or farmers. In Turkey, housewives living in rural areas work actively, particularly in agriculture and animal husbandry [16] [17] [18] [19] [20] . Among the patients from our region, 53% were female while 47% were male. Nine of the patients gave no information about their profession. Fifty-seven percent of the remaining patients were housewives or farmers. Among the patients, 83% lived in rural areas. Most cases in Turkey are observed between March and September, with a peak in June and July. The intensity of work in agriculture and animal husbandry during these months may be an important factor leading to the peak in cases 21 . All patients in our study were admitted between April and August, and the most frequent cases occurred in June and July (67.2%). In our region, the temperature becomes warmer later and cooler earlier due to the altitude. In addition, those patients with a prediagnosis of CCHF but with negative tests were mostly admitted in July and August.
CCHF is mostly community-acquired. The basic modes of transmission are contact with ticks, contact of the skin or mucosa with blood or other animal tissues, and drinking nonpasteurized milk. Some cases in Russia have been said to involve transmission via aerosols, but no evidence had been found to support this hypothesis 22 . In Turkey, 70% of affected patients have a history of tick contact. Similarly, 70% have a history of contact with blood or other animal tissues [23] [24] [25] . In our region, 69.6% of the patients had a history of tick contact, 82.6% had a history of animal contact, and 47.8% had a history of animal blood contact. The frequency of a history of animal contact in patients with CCHF was higher in our region compared with data from all of Turkey. As reported in the literature, nosocomial transmission may occur. The risk of transmission to hospital staff is high, particularly after contact with individuals who are not known to be infected with CCHFV when they are first admitted to the hospital. For this reason, we propose that hospital staff working in endemic regions should treat newly admitted individuals as potential CCHF patients until CCHF is ruled out 26 . Globally, this disease was detected in only about 80 healthcare workers until 2006 27 . The incidence among hospital staff is very low in Turkey 21 . In our region, only two of the patients were healthcare workers, and one of them died. That patient had no history of contact with ticks, animals, or other patients with CCHF, whereas the patient who survived had a history of contact with ticks and another patient with CCHF. The manifestation of the disease is divided into four phases: the incubation period, prehemorrhagic stage, hemorrhagic stage, and convalescent phase. The incubation period is 3-7 days long, and varies according to the route and source of transmission and viral load (1-10) viruses are sufficient for development of the disease) 26, 27 . Only one patient in our study had no complaints; thispatient had no abnormal clinical or laboratory findings. The prehemorrhagic stage is characterized by symptoms similar to those seen during the prodromal period of other viral infections 29 . Thirty-one of our patients presented with symptoms and findings of the prehemorrhagic stage. In the hemorrhagic stage, which is usually short and rapidly progressive, petechia, conjunctival hemorrhaging, epistaxis, hematemesis, hemoptysis, melena, and, in some patients, hepatosplenomegaly can be seen 12, 14, 16 . In our study, 14 patients had hemorrhagic stage findings. About 40-60% of patients in this phase die. In most cases, multiorgan failure, DIC, and death as a result of shock occur 30, 31 . Of 68 patients with CCHF (data were obtained for 46), 6 in our region died; data for 2 of these 6 patients were obtained. The mortality rate in our region was 8.8% (6/68). The convalescent period starts 10-20 days after the onset of the disease in patients who survive 26 . Approximately 67% of the 46 CCHF-diagnosed patients whose data were obtained by us were admitted with symptoms and prehemorrhagic stage findings; a total of 30.4% were admitted with hemorrhagic stage findings.
The most common complaints in affected patients in Turkey are fatigue, fever, myalgia, and muscle pain 21 . The most common complaints reported in the literature are fever, fatigue, headache, loss of appetite, and myalgia 16, 23, [32] [33] [34] . Approximately 25% of affected patients in Turkey show hemorrhagic findings. Over the years, a decrease in this ratio has been reported 21 . The most common symptoms in our patients were fatigue (84.8%), fever (60.9%), myalgia (60.9%), headache (56.5%), and nausea (50%). Vomiting, diarrhea, and abdominal pain were observed in descending order of frequency. Ecchymoses, rash, and bleeding were seen at frequencies of 6.5, 15.2, and 13%, respectively.
The most common laboratory findings reported in patients with CCHF are thrombocytopenia, leukopenia, and elevated liver function parameters 4, 14, 16, 23, 24 . In Turkey, 93.2% of the cases reportedly had thrombocytopenia, 88.9% had leukopenia, and 85.9% had elevated liver function parameters. Among our patients, 80.4% had thrombocytopenia, 78.3% had leukopenia, 76.1% had elevated liver function parameters and LDH, 67.4% had elevated CK, and 28.3% had anemia. In this study, the frequencies of elevated liver function parameters (p< 0.001), leukopenia (p< 0.001), thrombocytopenia (p < 0.011), and elevated LDH (p < 0.009) were significantly higher than in the control group.
An early diagnosis is essential to reduce patient mortality, especially in the early phase (prehemorrhagic stage). For this reason, a history of travel to endemic regions, tick exposure, and contact with blood or body fluids from humans or other animals should be questioned. The most important diagnostic method is isolation of the virus by in vitro cell culture 35 . Viral isolation is useful only in the early phase of infection when the viral load is high, but it suffers from poor sensitivity; moreover, virus isolation can only be performed if biosafety level 4 containment facilities are available. In Turkey, RSHC is the only reference laboratory able to perform cell cultures for the isolationof CCHFV. For this reason, none of the patients in our study were diagnosed by this method. The other method available for the diagnosis of CCHF is detection of the viral genome. Real-time PCR is advantageous because of its low contamination rate, high rates of sensitivity and specificity, and availability of results within several minutes 26, 35 . Unfortunately, viremia is limited to within the first 9 days of infection. Therefore, serologic tests should be performed in suspected cases. Serological tests are useful in the second week of the disease. Today, ELISAs are performed to detect IgM and IgG antibodies in serum. Both antibodies can be detected in blood within about 7 days of the onset of the disease 36 . A specific IgG response can be detected until the 5th postinfective year, while IgM can be detected until the 4th postinfective month with this method 28 . Therefore, IgM is useful to demonstrate a present infection, while IgG shows a past infection. At the RSCH, blood samples are first tested by real-time PCR for presence of the viral genome, and then serologically to determine the antibody titer if a negative result is obtained. Our patients were diagnosed using one of these methods.
The basic treatment for CCHF aims to correct fluid and electrolyte imbalances and eliminate clinical manifestations. Early diagnosis and replacement treatments such as blood, platelets, and plasma may be life-saving, particularly for patients in the hemorrhagic stage 37, 38 . Early antiviral treatment (ribavirin) is recommended by the WHO 39 . Only 10 of our patients required at least one replacement treatment including suspensions of platelets, fresh frozen plasma, as erythrocytes or supportive treatment. Early ribavirin treatment is associated with increased survival rates, shorter recovery times, and the faster normalization of laboratory parameters 16 . Ribavirin therapy is especially recommended for suspicious cases 40 and healthcare workers suspected to have been contaminated 41. However, the benefit of the use of ribavirin is still controversial. Studies on this topic are mostly retrospective, and their methodologies are inadequate 42 . In a randomized study by Köksal et al. 43 , no effects of ribavirin were found on clinical and laboratory findings or mortality. In a systematic review and meta-analysis by Ascioglu et al 44 , ribavirin reportedly had no effects on mortality, clinical recovery, shorter hospital stay, earlier recovery of laboratory findings, or a decreased need for blood products.
In our study, 33 patients and 7 controls were given ribavirin treatment, and a significant difference was found (p< 0.001). Ten of these patients were given supportive treatment with at least one of the following suspensions: platelets, fresh frozen plasma, or erythrocytes. Eight controls underwent such treatment. The difference was not significant (p > 0.05). In our study, the criteria for initiation of ribavirin therapy were based more on laboratory results than on clinical findings. The significant differences, especially in the laboratory findings between the patient and control groups, were reflected in the values for treatment initiation.
Conclusion
Occupation and visiting rural areas are important factors involved in contact with ticks in terms of the transmission of CCHF. Tick bites, contact with animals, being in the vicinity of a patient with CCHF, or being a healthcare worker is not absolutely necessary for transmission of the infection. The probability of disease decreases as the duration of tick attachment increases. If the tick carries the CCFHvirus, it may infect the susceptible individuals between the time periods of 3 to 13 days 45 . If not, whatever the tick contact time is, the person will not have the disease. Moreover, the clinical presentation is important, but it is not diagnostic; physical examination and laboratory findings become more specific in later stages. Ribavirin therapy is an effective treatment option, but supportive treatment appropriate to the patient should not be ignored. Public awareness about CCHF has decreased the incidence of the disease.
